Since the turn of the millennium, the Peruvian protected-area system has provided regional governments with the possibility of initiating and managing Regional Conservation Areas, a category that complements the system of national protected areas. Regional capitals and other Andean cities welcome this opportunity, and increasingly use this instrument to safeguard important ecosystem services. The city of Huancayo and the Cordillera Huaytapallana are a case in point that underlines the need to integrate cities and protected areas in planning and policy making, and to promote conflict-free development along the urban-rural continuum.
Introduction
In the western world, the rise of modern nature conservation is closely intertwined with the increasing urbanization that marked the 19 th century (see Doran & Richardson 2010) , and since the 1980s protected areas (PAs) have expanded globally (Zimmerer et al. 2004) . The South American office of the IUCN has stated that increasing urbanization processes have improved the acceptance of PAs, as more and more of the population have become aware of the importance of natural resources and ecosystem services. In the IUCN's words: "In fact, the issue of the relationship between protected areas and urban systems is becoming increasingly important in the region. However, in rural areas there are still conflicts with the inhabitants, due to the imbalance in the distribution of the costs and benefits of conservation, usually manifested in the limited access to the PAs and use of resources". (UICN-Sur 2003, p. 24 ; translated by the authors) Payments or compensation for ecosystem services are being trialled in some parts of Latin America, such as Costa Rica, where there are legal structures to benefit smallholders for not felling the forest (Méndez Rodriguez 2011) . Other examples are compensation for hydrologic headwater conservation, and carbon capture (Charchalac Santay 2012). Most of these examples refer to the conservation of tropical forest areas; only a few are in the sierra, such as the work of the Fondo Ambiental para la Protección de las Cuencas y Agua (Environmental Fund for the Protection of Basins and Water) in Quito, Ecuador. Using the case of Huancayo and the Cordillera Huaytapallana, this report aims to illustrate that in Peru such developments are likely to increase due to the advent of regional conservation, which can be initiated and managed by regional governments.
Peru: urbanization and conservation
The geography of Peru, like the Andes in general (Córdova-Aguilar 2009; Borsdorf & Stadel 2015) , is characterized by verticality. In the 1940s, this motivated Peruvian geographer Javier Pulgar Vidal to develop his model of eight natural regions (Pulgar Vidal 1996) : the Pacific coast or chala (up to 500 m asl), the yunga marítima (500-2 300 m), the quechua (2 300-3 500 m), the suni/jalca (3 500-4 000 m), the puna (4 000-4 800 m), and the janca (above 4 800 m). On the eastern Andean slopes, below the quechua, he distinguishes the yunga fluvial (1 000-2 300 m), the ruparupa (400-1 000 m), and the omagua (80-400 m). Despite being a simplification of the geographic reality, the model is heuristically useful (see Zimmerer & Bell 2013) to illustrate the basic spatial disparities in terms of urbanization and conservation.
In addition to Peru's megacity Lima, today the most important urban settlements are regional capitals and / or economic centres (Córdova-Aguilar 2000). The Amazon regions (yunga fluvial, rupa-rupa and omagua), despite accounting for almost 60% of the national territory, have only seven major intermediate cities (Jaén, Bagua, Moyobamba, Tarapoto, Iquitos, Pucallpa and Madre de Dios). The coast (chala) and the Peruvian sierra represent regions with a significant number of dynamic intermediate cities, especially since the 1960s. According to Young and Rodríguez (2006) , the 1960s also marked the start of Peru's conservation period, when a protected-area system was established and the first National Park (Cutervo) was designated. A marked bias towards the conservation of Amazonian forests (probably due to global conservation policies and incentives) could be observed at the beginning of the new millennium, while environments of the coast and sierra, where a significant number of urban centres are located, were under-represented. Even today, 11 out of Peru's 15 National Parks are predominantly Amazonian. In sum, a strong conservation bias towards Amazonia and an urbanization bias toward the coast and the sierra characterized Peru until at least the end of the last century.
In the course of the 1990s, with the economically liberal government of Alberto Fujimori, the protected-area category Área de Conservación Regional (ACR; Regional Conservation Area; see Figure 2 ) was introduced (Solano & Monteferri 2009, pp. 13-17) , and in 2005 the first PA of this kind was designated (Cordillera Escalera). This category complements the national PA system and enables regional governments, in collaboration with the national PA authority SERNANP, to initiate the process of establishing a protected area on state-owned land that is of local / regional importance. Once established, ACRs can be managed by the regional government or a delegate (SERNANP 2013) . Therefore, it comes as no surprise that these PAs are a spatial planning instrument of growing importance to safeguard the provisioning, regulation and cultural ecosystem services demanded by regional urban centres. Contrary to national parks, today's ACRs are not more frequent in Amazonian environments, where only 6 out of 18 PAs are located. An illustrative case is the mountain city of Huancayo and the Cordillera Huaytapallana, which provides urban dwellers and smallholders with vital water resources.
The Cordillera Huaytapallana and Huancayo Metropolitano
The urban agglomeration of Huancayo Metropolitano (Figure 1 ), located at around 3 260 m in the valleys of the Mantaro River and its tributaries the Cunas and Shullcas, is the regional capital of the Junín Region. Over recent decades the city has undergone major growth (Córdova-Aguilar et al. 2005) , in terms of both settlement (+44% during 1988 -2008 Haller 2012) and population. The latter doubled between the censuses of 1981 and 2007, and today stands at around 425 000 people distributed over seven districts (Haller & Borsdorf 2013) .
A critical issue in this city is the availability of water resources, which are increasingly under pressure due to population and economic growth, poor infrastructure, changing lifestyles, and climatic changes. The area covered by the city's important source of potable water, the Huaytapallana glacier (Figure 3) The campaign was successful and the supreme decree No 018-2011-MINAM that created the ACR Huaytapallana (Figure 4) , covering an area of 22 406.52 ha in the puna and janca natural regions, was published in the official journal of Peru, El Peruano, on 21 July 2011. The decree underlines the general aim of preserving the region's biodiversity and diversity of habitats, safeguarding the adequate use of water resources for the benefit of the population. Moreover, four specific aims are listed: (1) to conserve and restore high-Andean ecosystems such as grasslands, wetlands, lakes or nival ecosystems; (2) to promote sustainable tourism and other human uses that contribute to maintaining the PA; (3) to improve the capacities of the regional government in protectedarea management; and (4) to develop environmental education for local people, to strengthen research in, and to facilitate access to, information about the PA. Put simply, the decree explicitly permits the use of renewable resources while restricting the exploitation of nonrenewable resources (Anonymous 2011, p. 446882-446883), a fact which is particularly important for the five agrarian communities adjacent to the PA (GRRNGMA 2014, p. 41-58). The designation, however, also brought potential for conflict in the Shullcas River watershed. As a result of demographic and physical urbanization in the lower Shullcas Valley, driven in part by the urban populations' search for environmental amenities (Haller 2017) , peri-urban smallholders lost large areas of arable and irrigated land on the valley floor, and consequently intensified and / or expanded agricultural land use in the uplands. In the puna, for instance, recent research has indicated the expansion of range burning for livestock grazing (Haller 2012; see also Haller 2014) . In the PA, this led to debates on the substitution of cattle and sheep by alpacas, which are better adapted to the fragile high-Andean environment. On 18 June 2013, the Correo stated that: "the camelids will gradually replace cattle and sheep, species that, by their physical characteristics and eating habits, destroy the ecosystem, because when they eat they pull out the grasses with the whole root, unlike the alpacas, which cut the grass. Another advantage of the alpacas is the arrangement of their feet, which have plantar pads that preserve the pastures." (Anonymous 2013a, n.p.; translated by the authors)
This must be seen in the light of the findings of Arroyo Aliaga et al. (2012) , who state that grazing in the ablation zone of the Huaytapallana glacier accelerates the loss of glacier mass. Consequently, trade-offs between the provision of grassland for grazing and the provision of water emerge.
A second issue underlining potential for conflict relates to trade-offs between spiritual practices and the provision of clean potable water. The Huaytapallana represents a sacred place for some sections of the local population. Regularly, Andean shamans come up and pay tributes to the apu or mountain deity. (Interestingly, these rituals have increased since the 1990s; see Matayoshi 2015; Paerregaard 2018.) These practices meet with more and more criticism from the PA authorities, because the waste produced by the so-called pagapus (offerings) contaminates the water resources that subsequently flow down to the peri-urban and urban areas. On 25 July 2013, the following statement could be read in the Correo: "[S]ome Andean priests failed to comply with the previous agreements and contaminated [ These two examples illustrate potential lines of conflict between different stakeholder groups -between urban / modernist and rural / traditionalist sections of the population -confirming the IUCN's observation cited at the start of this article. Although such a dichotomous understanding can be heuristically useful, rural-urban linkages are strongly marked in Andean cities like Huancayo, and they require a vision beyond binary oppositions. For example, Córdova-Aguilar et al. (2005) show that the local identity of the urban population of Huancayo builds strongly on the rural hinterland, which extends up to the snowcovered peaks.
Conclusions and outlook
The Andes provide indispensable resources for human life, such as water (see also Córdova-Aguilar 2009, p. 18) , and Regional Conservation Areas are a promising instrument for regional capitals to safeguard these resources in times of global warming. In Huancayo, Peru, physical, demographic and cultural urbanization is increasing pressure on agrarian land use and driving environmental degradation in higher altitudinal zones of the hinterland, which in turn requires protection policies to safeguard the ecosystem structures and functions that provide services. Yet the benefits of conservation must reach both urban populations and smallholders. If urban dwellers demand ecosystem services such as water regulation, then they should support the smallholders in return for the many restrictions linked with conservation in the puna. From an economically liberal point of view, payment for ecosystem services could be a logical consequence. However, such a system would require a clear legal status, which currently scarcely exists, for smallholders' land tenure (as individuals and / or communities) and land-use rights. Moreover, any formal agreements should also consider traditional regulations of resource use.
Andean regional urban centres are expected to grow steadily in terms of population and settlement, and ACRs initiated and managed by regional governments might be a promising instrument to safeguard ecosystem services. In this context, the inclusion of the local population and the establishment of a scientific council (see Arpin et al. 2016 ) are necessary endeavours. To make ACRs a success, it is crucial that both urban populations and smallholders develop a high degree of empathy, valorizing each other and becoming aware that they depend on each other, as do both mountain cities and protected areas. Pacific Ocean
